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COMMERCIAL  BEST  PRACTICES  AND 
THE  DOD  ACQUISITION  PROCESS 

James  S.  B.  Chew 


Continuous  improvement  continues  to  be  the  rallying  point  for  Department  of 
Defense  (DoD)  acquisition  reform.  The  recent  changes  to  the  DoD  5000  show 
that  the  department  is  streamlining  the  acquisition  process  to  meet  the  realities 
of  the  evolving  “new  world”  threats.  As  dramatic  as  the  changes  have  been, 
there  is  room  for  improvement.  Here  we  compare  the  streamlined  DoD 
acquisition  process  with  the  process  used  in  the  American  automobile 
industry — which  continually  deals  with  an  ever-evolving  threat.  We  discuss 
the  Chrysler  Corporation  product  development  process  and  identify  the  “best 
practices”  in  their  product  development  process.  These  best  practices  can  be 
applied  to  the  DoD  acquisition  process.1 


The  basic  tenets  of  the  current  Depart¬ 
ment  of  Defense  (DoD)  acquisition 
reform  are  “better,  faster,  cheaper.” 
The  acquisition  reforms  have  resulted  in 
a  new  DoD  5000  rule  which  dictates  what 
should  be  performed  during  a  major  sys¬ 
tem  acquisition,  not  how  to  perform  one. 
Using  the  new  5000,  the  systems  devel¬ 
oped  should  be: 

1.  Better.  A  high-quality  system  must 
be  designed  and  built  right  the  first 
time. 

2.  Cheaper.  The  costs  of  developing, 
building,  fielding,  and  maintaining 
the  system  are  constrained  more  so 
than  in  the  past. 


3.  Faster.  The  streamlined  process  re¬ 
duces  the  amount  of  time  required 
to  acquire  and  properly  field  sys¬ 
tems. 

The  idea  of  DoD  acquisition  reform  is 
not  new.  Since  the  DoD  5000  was  first  is¬ 
sued  in  1971,  there  have  been  nine  revi¬ 
sions  in  an  effort  to  streamline  and  fine 
tune  the  DoD  acquisition  process 
(Ferrara,  1996)  Table  1  presents  a  sum¬ 
mary  of  the  revisions  and  changes  to  the 
DoD  5000  since  it  was  issued. 

Even  with  the  latest  significant  acqui¬ 
sition  reforms,  there  is  room  for  improve¬ 
ment.  By  examining  a  commercial  prod¬ 
uct  development  process,  one  can  iden¬ 
tify  some  “best  practices”  to  further  im¬ 
prove  the  DoD  acquisition  process. 
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Commercial  Acquisition  Process 

Market  pressures  have  forced  U.S.  in¬ 
dustries  to  change  their  product  develop¬ 
ment  (system  acquisition)  process  to  pro¬ 
duce  products  in  a  “better,  faster,  cheaper” 
manner,  or  risk  extinction.  The  American 
automobile  industry  is  a  good  example  be¬ 
cause  of  the  rapid  change  in  threat  (e.g., 
the  rise  of  the  Japanese  automobile  indus¬ 
try  in  the  early  1980s).  Chrysler  Corpora¬ 
tion,  in  particular,  evolved  unique  re¬ 
sponses  to  this  threat.  Forbes  magazine 
named  the  corporation  1997  “Company  of 
the  Year”  because  of  their  response  strat¬ 
egy  (Flint,  1977). 

Faced  with  the  possibility  of  bank¬ 
ruptcy  because  their  product  was  non¬ 
competitive,  Chrysler  studied  the  Japanese 
automakers  and  developed  their  own  prod¬ 
uct  development  process  to  significantly 
reduce  the  concept-to-production  timeline. 
In  addition  to  reducing  the  product  devel¬ 
opment  time  from  60  to  30  months,  the 
product  requirements  process  was  refined 
to  ensure  that  the  customer  was  “de¬ 
lighted”  with  the  resulting  product  (Roush, 
1996). 


The  Chrysler  Product  Development  and 
DoD  acquisition  process  timeline  are  com¬ 
pared  in  Figure  1.  The  similarities  are  sur¬ 
prising,  with  the  one  exception — their  pro¬ 
gram  time  is  24  to  36  months  versus 
DoD’s  7  to  12  years. 

Commercial  "Best  Practices": 

The  Chrysler  Model 


Chrysler  has  launched  about  30  new 
products  since  1991  using  the  process 
shown  in  Figure  1  (Chrysler,  1995).  Sales, 
market  share,  customer  satisfaction,  cus¬ 
tomer  loyalty,  corporate  profits,  and  dealer 
profits  have  all  significantly  increased 
during  that  time.  In  fact,  the  Chrysler  prod¬ 
uct  development  process  is  now  being 
studied  by  Japanese  and  European 
automakers. 

Key  elements  of  this  process  allowed 
Chrysler  to  achieve  its  goals  of  offering 
world-class,  leading-edge  products  in  a 
timely,  competitive  manner.  These  “best 
practices”  which  follow,  should  be  con¬ 
sidered  for  inclusion  into  any  future  DoD 
acquisition  reform  initiatives. 


Mr.  Chew  has  13  years  of  experience  in  rocket  propulsion,  space  system  and  weapons  tech¬ 
nology  development,  and  technology  acquisition.  He  holds  a  B.S.  degree  in  mechanical  engi¬ 
neering  from  California  State  Polytechnic  University,  Pomona,  and  an  M.S.  degree  in  systems 
management  from  the  University  of  Southern  California.  He  is  a  graduate  of  the  Defense  Sys¬ 
tems  Management  College  Advanced  Program  Management  Course  96-2.  Chew  received  the 
1991  Air  Force  Systems  Command  Science  and  Technology  Achievement  Award.  Chew  was  a 
propulsion  engineer  at  Boeing  Aerospace,  a  senior  propulsion  engineer  at  SPARTA,  and  be¬ 
came  Chief,  Rocket  Propulsion  Technology,  Plans  and  Programs  Directorate,  at  the  Air  Force 
Phillips  Laboratory  (formerly  the  Air  Force  Rocket  Propulsion  Laboratory  and  Air  Force  Astro¬ 
nautics  Laboratory).  He  was  assigned  to  the  Office  of  the  Director,  Defense  Research  and 
Engineering,  as  a  staff  specialist  (conventional  weapons),  from  1994-96.  He  is  currently  pro¬ 
gram  manager,  Naval  Air  and  Surface  Weapons  Technology,  Office  of  Naval  Research.  In  addi¬ 
tion,  he  is  a  product  marketing  consultant  for  Chrysler’s  Dodge  Division,  and  is  an  adjunct 
engineering  professor  at  Antelope  Valley  College. 
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Figure  1.  Comparison  of  DoD  Acquisition  Timeline  to  Chrysler  Product 

Development  Timeline 
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Continuous  Improvement 

Although  the  Chrysler  product  devel¬ 
opment  process  has  been  proven,  the  pro¬ 
cess  is  updated  and  refined  with  every  new 
product,  and  thus  incorporates  the  lessons 
learned  from  the  previous  development. 

Requirements  Benchmarking 

The  requirements  for  each  new  prod¬ 
uct  are  developed  through  aggressive 
benchmarking,  performed  both  inside  and 
outside  of  the  company.  In  external 
benchmarking,  prospective  customers  are 
surveyed  to  determine  what  they  want  in 
a  certain  product.  This  is  performed 
through  product  clinics  and  focus  groups: 
prospective  customers  are  brought  to  a 
central  location  and  surveyed  about  their 

likes,  dislikes, 
and  desires  con¬ 
cerning  certain 
competitive 
products.  They 
are  then  shown 
several  future 
product  con¬ 
cepts  to  deter¬ 
mine  what  fea¬ 
tures  should  be 
incorporated 
into  it.  The  ex¬ 
ternal  benchmarking  yields  a  rearview 
mirror  perspective  of  system  require¬ 
ments.  The  customers  can  only  tell  the 
designer  what  they  like  based  on  the  avail¬ 
able  choices. 

The  internal  benchmarking,  on  the  other 
hand,  is  performed  to  provide  the  vision 
of  what  the  future  products  should  be.  It 
is  performed  by  the  employees  studying 
and  testing  the  competition  to  determine 
the  “best  in  class”  attributes.  Based  on 
known  customer  desires,  quality  function 


deployment  exercises  to  determine  the  key 
elements  of  customer  desires,  and  moni¬ 
toring  of  future  automotive  technology 
Pends,  management  develops  projections 
of  what  these  attributes  would  most  likely 
be  by  the  time  the  developed  product  is 
launched  as  well  as  through  the  life  cycle 
of  that  product.  Through  aggressive 
benchmarking  and  continued  efforts  to 
reduce  product  development  cycle  time, 
Chrylser  is  able  to  challenge  yet  achiev¬ 
able  product  requirements  that  make  the 
developed  product  best  in  its  class  at 
launch  and  keep  it  competitive  until  a  new 
model  is  fielded. 

Cross-functional  Platform  Teams 

Chrysler  established  product  develop¬ 
ment  “platform”  (e.g.,  small  car,  large  car, 
minivan.  Jeep-truck)  teams  that  incorpo¬ 
rate  all  the  disciplines  necessary  to  de¬ 
velop  a  product,  including  engineering, 
manufacturing,  sales,  marketing,  and  fi¬ 
nance.  The  platform  team  leader  is  given 
a  product  development  budget,  which  can¬ 
not  be  exceeded.  The  team  leader  is  al¬ 
lowed  to  shift  costs  when  the  team  feels  it 
is  appropriate,  but  the  product  develop¬ 
ment  schedule  must  be  maintained.  The 
platform  team  leader  uses  consensus  tech¬ 
niques  to  make  decisions  with  the  under¬ 
standing  that  once  decisions  are  made,  the 
entire  platform  team  supports  them.  Past 
performance  has  shown  that  the  cross¬ 
functional  process,  team  member  empow¬ 
erment,  and  the  desire  for  continuous  im¬ 
provement  have  reduced  the  development 
cycle  time  for  each  new  product. 

Independent,  Aggressive  Advanced 
Concept  Development 

To  meet  future  product  requirements 
and  market  conditions,  Chrysler  estab- 


"Past  performance 
has  shown  fhaf  the 
cross-functional 
process,  team  mem¬ 
ber  empowerment, 
and  the  desire  for 
continuous  improve 
ment  have  reduced 
the  development 
cycle  time  for  each 
new  product." 
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lished  an  independent  advanced  product 
development  platform  team  that  develops 
conceptual  vehicles  that  meet  time-phased 
technology  goals  five  to  ten  years  into  the 
future.  During  the  development  of  these 
advanced  concept  vehicles,  the  engineers 
and  designers  identify  technologies,  pro¬ 
cesses,  and  components  that  require  de¬ 
velopment.  The  advanced  concept  engi¬ 
neers  and  designers  write  technical  memo¬ 
randums  to  the  other  platform  develop¬ 
ment  teams  that  outline  (a)  the  technol¬ 
ogy,  component,  or  process  they  have  de¬ 
veloped;  (b)  when  it  will  be  ready  for  in¬ 
corporation  into  a  production  vehicle;  (c) 
the  competitive  advantage  of  the  technol¬ 
ogy,  component,  or  process;  and  (d)  tech¬ 
niques  for  incorporating  that  technology, 
process,  or  component. 

This  advanced  concept  development 
team,  known  as  Chrysler  Liberty,  is  lo¬ 
cated  separate  from  the  rest  of  the  plat¬ 
form  development  teams.  Customer  reac¬ 
tion  to  these  technologies  and  design  con¬ 
cepts  is  gauged  by  showcasing  advanced 
concept  vehicles  at  the  annual  major  auto 
shows  (Moore,  1997). 

Program  Stability 

At  the  concept  approval  phase,  the  cor¬ 
porate  officers  and  the  platform  team 
leader  agree  to  a  “contract”  in  which  the 
corporate  officers  approve  a  product  de¬ 
velopment  budget  and  schedule  and  the 
platform  team  leader  agrees  to  produce, 
field,  and  establish  the  required  logistics 
and  operational  support  for  a  product  that 
meets  the  established  requirements.  Dur¬ 
ing  product  development,  the  budget  re¬ 
mains  stable  and  the  product  requirements 
are  changed  only  if  the  competition  sur¬ 
prises  the  platform  development  team. 
However,  all  changes  are  performed  by  the 


team.  The  corporate  officers  are  briefed 
on  the  progress  of  the  work. 

Addressing  Product  Quality 
Upfront  and  Early 

The  automobile  manufacturers  and 
their  supplier  base  are  striving  to  work 
toward  the  ISO  9000  quality  and  reliabil¬ 
ity  standard.  However,  ISO  9000  speci¬ 
fies  what  is  expected  of  a  quality  system, 
not  “how”  to  establish  a  quality  system. 
Figure  2  presents  the  detailed  tasks  that 
dictate  the  how  for  the  concept  phase  of 
the  Chrysler  product  development  process 
(Roush,  1996).  This  phase  takes  place 
prior  to  concept  approval.  Note  the  num¬ 
ber  of  quality  and  reliability  tasks  that  are 
performed  during  this  phase.  The  number 
of  quality  and  reliability  tasks,  including 
product  serviceability  and  assembly,  sig¬ 
nificantly  increase  with  each  product  de¬ 
velopment  phase.  These  quality  and  reli¬ 
ability  tasks  are  required  of  Chryler’s  sup¬ 
plier  base  also  (Lesniack,  1996).  Suppli¬ 
ers  are  graded  on  their  component  quality 
and  reliability;  Chrysler  does  help  suppli¬ 
ers  that  are  having  problems  in  these  ar¬ 
eas. 

Because  an  assembly  line  shutdown  for 
any  reason  costs  the  manufacturer  ap¬ 
proximately  $3,000  a  minute,  it  behooves 
both  the  manufacturer  and  the  supplier  to 
ensure  that  quality  components  are  deliv¬ 
ered  to  that  line  on  time.  Chrysler  has 
found  that  “design  for  manufacturing”  is¬ 
sues,  such  as  design  of  experiments  to 
identify  the  manufacturing  variables  and 
manufacturing  lessons  learned  from  pre¬ 
vious  products,  must  be  identified  and 
addressed  during  the  concept  development 
phase.  This  avoids  the  use  of  components 
or  assembly  procedures  that  require 
unique  processes.  Not  only  does  this  help 
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ensure  high  product  and  component  qual¬ 
ity,  but  ultimately  lowers  the  cost  of  prod¬ 
uct  development  by  eliminating  costly  re¬ 
designs  and  manufacturing  processes.  By 
addressing  quality  and  reliability  aggres¬ 
sively  and  early  in  product  development, 
the  need  for  material  review  boards  to  ad¬ 
dress  noncompliant  component  issues  are 
significantly  reduced. 

Applying  Commercial  "Best 
Practices"  To  DoD  Acquisition 


Applying  some  or  all  of  these  commer¬ 
cial  best  practices  to  the  DoD  acquisition 
process  would  decrease  the  acquisition 
costs  and  timeline  as  well  as  significantly 
improve  the  quality  and  reliability  of  the 
delivered  system.  But,  each  of  these  prac¬ 
tices  has  an  impact;  we  will  now  discuss 
some  of  them. 

Continuous  Improvement 

The  basis  for  following  the  Chrysler 
product  development  continuous  improve¬ 
ment  philosophy  is  the  establishment  of  a 
process  baseline.  This  baseline  should 
identify  and  discuss  in  detail  the  signifi¬ 
cant  tasks  that 
must  be  per¬ 
formed  during 
each  phase.  The 
expected  “de¬ 
liverables”  for 
each  milestone 
should  also  be 
identified  and 
discussed.  The  tasks  and  deliverables  may 
be  modified,  eliminated,  or  added  as  a  re¬ 
sult  of  “lessons  learned.”  Using  such  a 
manual,  with  lessons  learned  from  previ¬ 


ous  programs  incorporated,  program  man¬ 
agers  for  new  acquisition  category  (ACAT 
1)  programs,  such  as  the  Joint  Air-to-Sur- 
face  Standoff  Missile  (JASSM),  the  Joint 
Strike  Fighter  (JSF),  the  Evolved  Expend¬ 
able  Launch  Vehicle  (EELV),  and  the  Sur¬ 
face  Conrbatant-21  (SC-21),  would  de¬ 
velop  an  initial  program  acquisition  flow¬ 
chart,  with  detailed  tasks.  The  govern¬ 
ment-industry  team  would  modify  or  re¬ 
vise  them  as  the  programs  progress  though 
Milestone  III,  and  the  charts  would  be¬ 
come  the  basis  for  an  ACAT  1  program 
acquisition  manual.  Subsequent  ACAT  1 
programs  would  modify  the  manual  as 
their  “lessons  learned”  accrued. 

Requirements  Benchmarking 

The  two  major  parties  that  need  to  work 
closely  with  the  weapons  designers  dur¬ 
ing  the  requirements  benchmarking  pro¬ 
cess  are  the  product  customer  (i.e.  the 
warfighter,  which  includes  the  operations, 
maintenance,  and  logistics  communities, 
and  major  operational  commands)  and  the 
DoD  science  and  technology  community. 
The  product  customer  helps  the  designer 
identify  the  deficiencies  with  the  current 
systems  and  the  needs  that  they  would  like 
a  new  system  to  fulfill.  The  DoD  science 
and  technology  community,  through  a  fo¬ 
cused,  time-phased,  goal-oriented  pro¬ 
gram,  helps  the  designer  identify  the  level 
of  technology  that  will  be  available  for  the 
proposed  new  system.  By  combining  the 
customer  comments  and  the  science  and 
technology  available,  prototype  systems 
on  either  the  component,  subcomponent, 
or  “virtual”  level  would  be  developed  and 
used  for  customer  product  “clinics.”  The 
weapons  designer  would  use  the  data  and 
information  from  both  groups  and  the  clin- 


"Too  often  in  the 
past,  coordination 
with  the  science  and 
technology  commu¬ 
nity  did  not  occur 
until  well  after 
Milestone  0." 
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Figure  2.  Product  Assurance  Planning:  Concept  Phase 
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ics  to  project  what  requirements  the  new 
system  would  need  in  order  to  be  a  “bench¬ 
mark”  system  when  fielded,  and  continue 
to  be  extremely  competitive  through  its 
life  cycle.  Once  these  system  requirements 
are  set,  they  should  not  be  changed  or 
modified  during  the  program  acquisition. 
This  step  needs  to  be  performed  prior  to 
Milestone  0.  Too  often  in  the  past,  coor¬ 
dination  with  the  science  and  technology 
community  did  not  occur  until  well  after 
Milestone  0. 

Cross-functional  Platform  Teams 

As  is  the  Integrated  Product  Team 
(IPT),  the  cross-functional  platform  team 
would  be  developed  “upfront  and  early” 
in  the  program  (prior  to  Milestone  0).  As 
with  Chrysler,  the  relevant  industrial  base 
would  be  brought  in  to  provide  a  realistic 
determination  of  technology  readiness  and 
costs.  These  teams  would  be  responsible 
for  either  developing  or  modifying  their 
program  acquisition  flowchart  and 
manual. 

Independent,  Aggressive  Advanced 
Concept  Development 

To  provide  focus  for  the  DoD  science 
and  technology  community  and  provide 
ideas  for  future  weapon  systems  design¬ 
ers  and  customers,  more  advanced  con¬ 
cept  demonstrations  would  need  to  be  con¬ 
ducted  as  part  of  the  DoD  science  and 
technology  program.  In  addition  to  pro¬ 
viding  focus  to  the  DoD  labs  and  the  in¬ 
dustrial  base,  these  hardware  demonstra¬ 
tions  provide  a  mechanism  to  address 
quality  and  reliability  issues  of  incorpo¬ 
rating  the  new  technology  “upfront  and 
early,”  and  provide  an  opportunity  for  the 


weapons  designer  to  address  technology 
transition  and  integration  issues. 

The  DoD  science  and  technology  pro¬ 
gram  would  become  even  more  efficient 
through  these  technology  demonstrations, 
providing  the  program  had  time -phased 
technology  goals  that  would  be  used  con¬ 
sistently  for  these  demonstrations.  Exist¬ 
ing  DoD  science  and  technology  projects 
such  as  the  Integrated  High  Performance 
Turbine  Engine  Technology  (IHPTET) 
program  and  the  Integrated  High  Payoff 
Rocket  Propulsion  Technology  (IHPRPT) 
program  have  already  developed  time- 
phased  technology  goals,  which  will  be 
demonstrated  to  help  provide  the  weap¬ 
ons  designer  with  propulsion  system  de¬ 
sign  options  for  future  systems. 

Program  Stability 

Program  stability  requires  both  require¬ 
ments  stability,  which  should  be  addressed 
through  aggressive  requirements 
benchmarking,  and  resource  allocation 
process  reform  (Planning,  Programming, 
Budget,  Scheduling  and  Congressional 
Budget  enactment)  (Moore,  1997).  The  fo¬ 
cus  of  this  reform  effort  would  be  to  not 
require  annual  acquisition  program  justi¬ 
fications,  and  to  provide  the  acquisition 
program  manager  with  the  entire  required 
program  budget  at  Milestone  1  and  allow 
the  program  manager  to  manage  that  bud¬ 
get  through  the  course  of  that  program. 
Concepts  such  as  two-year  appropriations 
and  multi-year  procurement  would  help 
provide  program  stability.  The  ability  to 
commit  future  Congressional  appropria¬ 
tions  as  well  as  trust  in  the  acquisition  pro¬ 
gram  manager  is  necessary  to  provide  the 
necessary  program  stability. 
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Addressing  Product  Quality 
Up-front  and  Early 

Most  of  the  DoD  ACAT  1  programs  are 
addressing  the  “cost  of  quality”  issue 
(Lesniack,  1996).  The  cost  savings  pro¬ 
jected  by  some  of  these  programs,  the 
Evolved  Expendable  Launch  Vehicle 
(EELV)  in  particular,  are  from  significant 
reductions  in  the  cost  of  quality.  The  EELV 
program  is  using  a  “no-MRB”  (Materials 
Review  Board)  strategy,  which  puts  the 
quality  burden  primarily  on  the  contrac¬ 
tor.  This  implies  applying  the  various  qual¬ 
ity  design  techniques  during  the  concept 
exploration  phase,  which  requires  more 
funding  at  the  beginning  of  the  program. 
The  acquisition  program  does  not  require 
more  funding  overall,  just  more  up  front. 
In  fact,  the  Japanese  have  shown  that  ap¬ 
plying  more  funding  at  the  beginning  of  a 
product  development  program  can  actu¬ 
ally  reduce  program  costs  and  schedule. 
This  is  very  much  in  keeping  with  the 
maxim,  “an  ounce  of  prevention  is  worth 
a  pound  of  cure.”  The  major  impact  is  that 
instead  of  funding  several  small  system 
development  concept  contracts  with  “seed 
money,”  the  DoD  and  industry  will  need 
to  do  more  work  together,  through  con¬ 
tractual  vehicles,  to  include  more  manu¬ 
facturing  and  technology  risk  reduction 
during  Phase  0.  This  will  be  most  effec¬ 
tive  when  combined  with  aggressive  re¬ 
quirements  benchmarking  and  program 
stability. 


Summary 


It  should  be  noted  that  these  “best  prac¬ 
tices”  used  by  the  Chrysler  Corporation 
were  developed  as  a  result  of  the  Chrysler 
Corporate  Officers  realization  that  the  way 
they  were  conducting  business  would  re¬ 
sult  in  their  bankruptcy.  A  coiporate  cul¬ 
ture  to  “reinvent”  the  company  to  be  the 
best  automaker  in  the  world  was  “brought 
in”  by  the  entire  company,  and  the  prod¬ 
uct  development  process  they  now  use  is 
a  result  of  this  effort.  By  using  their  pro¬ 
cess,  Chrysler  has  not  only  reduced  their 
product  development  time  from  60  to  24 
months,  but  they  have  significantly  re¬ 
duced  product  development  costs.  Key  to 
this  transition  was  the  willingness  of  the 
company  to  experience  short  term  set¬ 
backs  during  the  “re-invention  period”  for 
the  significant  long  term  gains. 

The  DoD  is  in  a  similar  situation — the 
way  we  are  doing  business  does  not  fit 
with  the  new  world  realities.  While  the 
current  DoD  Acquisition  Reforms  have 
been  applauded  by  industry  leaders,  there 
is  an  acknowledgment  that  they  do  not  go 
far  enough  (Augustine,  1996).  Shorter  sys¬ 
tem  development  cycle  times,  aggressive 
future  system  benchmarking  initiatives, 
and  focused,  aggressive  advanced  concept 
development  efforts  are  practices  which 
would  serve  to  keep  DoD  systems  and  the 
industrial  base  on  the  “leading  edge.”  Al¬ 
though  applying  the  aforementioned 
commerical  “best  practices”  may  not  be 
“the”  acquisition  reform  answer  that  many 
in  the  defense  industry  desire,  it  will  go  a 
long  way  toward  meeting  that  goal. 
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Table  1.  The  500  Series  Historical  Perspective 
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Table  1 .  The  500  Series  Historical  Perspective  (continued) 
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Table  1.  The  500  Series  Historical  Perspective  (continued) 
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